Combined occurrence of Bernard-Soulier syndrome and prekallikrein deficiency TO THE EDITOR: Bernard-Soulier Syndrome (BSS) and prekallikrein (PK) deficiency are two rare genetic disorders with autosomal recessive transmission patterns, and the combined occurrence of these two disorders is rare [1, 2] . In BSS, abnormalities are caused by glycoprotein (GP) Ib/IX/V complex defects, which constitute the Von Willebrand factor (VWF) receptor on the platelet surface [1, 3, 4] . This condition is clinically characterized by thrombocytopenia and prolonged bleeding time (BT) [5] . Common symptoms include easy bruising and gum and nose bleeding episodes [6] .
Coagulation factor XII (FXII), PK, and high-molecular weight kininogen (HMWK) are the three important plasma proteins of the kallikrein-kinin system. Deficiencies in any of these factors are rare and diagnosed when the results of routine coagulation tests show a prolonged activated partial thromboplastin time (aPTT) [2] . Most cases of PK deficiency are asymptomatic. However, there had been a few reports on the association between severe PK deficiency and thrombotic phenomena and recurrent pregnancy losses [7] .
In this report, we describe the first combined occurrence of BSS and PK deficiency in a 3-year-old girl who presented with recurring epistaxis.
A 3-year-old girl, who was born out of consanguineous marriage through caesarean section with a birth weight of 2,650 g and gestational age of 38 weeks, was admitted to our hospital with a history of recurrent nose bleeding and body bruising within a one-year duration. She was hospitalized numerous times due to similar complaints. No significant history of trauma, jaundice, fever, or previous blood transfusions was recorded. The mother had a history of anemia and thrombocytopenia during pregnancy with a platelet count of 90,000/μL and did not have any known disease before pregnancy. In addition, she had no history of medication use. Her past medical history was negative for any thromboembolic phenomena. No family history of similar illness was obtained.
The results of the patient's ENT (ear, nose, and throat) examination were not significant. She had active nose bleeding, and petechiae, purpura, and ecchymosis were observed in the limbs. Her systemic examination was essentially normal with no organomegaly.
Blood test results revealed a hemoglobin level of 12.2 g/dL and white blood cell count of 5,600/μL, with normal differential counts. Her platelet count was 37×10 3 /μL and platelet morphology showed numerous giant platelets. Furthermore, the following laboratory tests were also obtained: BT (16 sec; control: 3-7 sec), prothrombin time (13.1 sec; control: 13.2 sec), aPTT (＞180 sec; control: 34.1 sec), mixed PTT (35.3 sec), VWF (Ag=87%; VWF Ab=73%). The aggregating agent results were the following: ADP: 2 μmol/L; (63; normal, 50-150); ristocetin: 1.5 mg/mL (0; normal, 50-150); collagen: 2 μmol/L; (69; normal, 50-150); and arachidonic acid: 0.5 mmol/L (53; normal, 50-150). The result of the platelet aggregation test confirmed the diagnosis of BSS, a condition wherein platelets do not aggregate in response to ristocetin and is characterized by thrombocytopenia and giant platelets.
Factor VIII level was 62 mg/dL (normal, 60-150 mg/dL), factor IX level was 62 mg/dL (normal, 60-150 mg/dL), factor XI level was 72 mg/dL (normal, 50-110 mg/dL), and factor XII was 69 mg/dL (normal, 50-120 mg/dL). In addition, the absolute fibrinogen level was 2.4 mg/dL (normal, 1.5-4.5 mg/dL). The pre-incubation of plasma with the surface activator, kaolin, caused a rapid shortening of the abnormal Letters to the Editor clotting time to normal values. Because of our experience, we evaluated the PK level with a clotting method using the Technoclone PK kit. The result showed a PK deficiency with a level of 1.3% (normal, ＞50%). HMWK level was 110% (normal, ＞50%).
The patient was treated with local hemostatic agents. Platelet concentrate was not given because the patient's nose bleeding stopped spontaneously. No episode of bleeding occurred after treatment.
Childhood epistaxis is a common complaint that usually decreases during adulthood; however, when frequent episodes are observed along with significant blood loss, it can be life-threatening [8] . Mucocutaneous hemorrhage is common in disorders of platelet function (including Von Willebrand disease and fibrinogenemia) [9] .
Common inherited causes of platelet-related bleeding include BSS, Glanzmann thrombasthenia (GT), and gray platelet syndrome. So, it is important to evaluate platelet aggregation function in individuals suspected of having an abnormal platelet function. Aggregation test was performed with Light Transmission Aggregometry (LTA) in our case.
BSS is clinically characterized by giant platelets, thrombocytopenia, and a prolonged BT [10] . Our patient was thrombocytopenic with prolonged BT and giant platelets. Easy bruising and bleeding episodes involving the gums and nose are typical symptoms of BSS [6] . Severe and life-threatening bleeding episodes are rare and may occur with surgery or after major trauma. Nasal bleeding and body bruising with no history of trauma were observed in our patient. However, bleeding was not severe and it stopped spontaneously. PK, or Fletcher factor, plays a role in the early phase of blood coagulation that modulates the activation of clotting factors XI and XII [11] . However, according to some studies, a proteolytic pathway independent of FXII exists, which is associated with PK activation [12] . The incidence of consanguinity has been shown to be increased in PK deficiency (Fletcher trait) cases [13] . Our patient was born out of consanguineous marriage. PK levels ranged from 0% to 30% in most cases [14] . The PK level of our patient was within this range (1.3%).
A severely prolonged aPTT along with an increased preincubation time, which is a characteristic of PK deficiency, was normalized due to FXII autoactivation. Thus, the deficiency is diagnosed when PTT is prolonged with no other explanation and no clinical history of bleeding disorders. Although most cases are asymptomatic, few reports are associated with PK deficiency with a possible procoagulant tendency and loss of pregnancy [15] . In the recent case, PTT was prolonged with no history of bleeding disorder.
According to some studies, PK deficiency is associated with FXII deficiency and Von Willebrand disease [11] . However, test results for these disorders were negative in our patient. Moreover, the liver function tests were normal in our patient, which excluded a decreased synthetic liver function caused by low serum PK level.
Nasal bleeding in our patient could potentially be explained by other factor deficiencies that might have tilted the hemostatic balance toward anticoagulation. However, the low levels of PK activity confirm the diagnosis of PK deficiency. Spontaneous bleeding seems to be extremely rare in PK deficiency and may reflect an underreported state secondary to the rarity of the condition. Constantin et al. [11] reported moderate bleeding tendencies in individuals with PK deficiency. Our patient had several episodes of bleeding. Our case was a combined occurrence of BSS and PKK deficiency. Therefore, the main cause of bleeding in this case was difficult to determine. However, because of the rarity of bleeding due to PK deficiency and recurring nose bleeding and body bruising, BSS was likely the primary cause of bleeding in this patient. 
